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Cyclic amine derivatives 



The inven-tion relates to novel cyclic amine derivatives 
of the formtla I 



in which 

Ar and Ar' are each/ independently of one another^ phenyl 
which is onsubstituted or substituted once or 
twice by m^, Hal, CF,,. A, NHSO^A or KHAc, 

X and Y are each, independently of one another, 0 or 
a bond, 

m is 0 or 1, 

n is 0, 1 or 2f 

p is 0, 1, 2 or 3, 





N — (CH,), 



■ 1 



is 2 or 3f 



A 



is alley! having 1-6 C atoms. 



Hal 



is F, Cl, Br or I and 



Ac 



is alkanoyl having 1-8 C a-boms, aralkanoyl 
having 8-10 C atoms or aroyl having 7-11 C atomsj. 
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arid their physiologically acceptable salts. 

The invention was based on the object of finding novel 
compounds which can be used for the production of niedica-* 
ments* 

5 It has been found that the compounds of the formula X and 
their physiologically acceptable acid addition salts have 
valuable pharmacological properties while being well 
tolerated. Thus^ in particular , they show antiarrhythmic 
effects and positive inotropic effects prolonging the 
10 refractory period of the heart. 

The cardiac action can be meas^ured, for exan^le^ on 
anaesthetized or conscious rats, guinea pigs, dogs, cats, 
monkeys or minipigs^ and the positive inotropic effect 
can also be measured on isolated heart preparations (for 

15 exajiiple atrlua, papillary jnuscle or perfused whole heart) 
of rats, guinea pigs, cats or dogs^ for example by 
methods as described in Arzneimittelf orschung, 
volume 31 (I) No. la (1981), pages 141 to 170, or by 
Schliep et al. in the 9th International Congress of 

20 Phanoacol., London (13B4), Abstracts of papers 9P. 

The compounds can therefore be used as pharmaceutical 
active substances in human and veterinary medicine. They 
can furthermore be used as intermediates for preparing 
other pharmaceutical active substances. 

25 The. Invention accordingly relates to the compounds of the - 
formula X, to their acid addition salts and to a process' 
for their preparation, characterized in that a compound 
of the formula II 

( ) CCH,)„ n. 

HN (CHj)„ 

in which 
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Ar, Y, m, n and p have the st;ated meaning, 
is reacted with a compound of the formula III, 
Ar-X-(CH2)q-l* III/ 
in which 

5 AT/ X and q have the stated meaning, and 

L is OH, CI, Br or a reactive, functionally modified 
OH group, 

or in that, to prepare a coropound of the formula I 
according to Claisn 1 in which Y is oxygen, a compound of 
10 the formula IV 



At' 

in which 

Ar', X, L, m, n, p and g have the stated meanings, 
is reacted with a* cdmjpound of thte formula V 

Ar-Z V, 
IS in which 

Ar has the stated meaning, and 

Z is OH or a re«tctive, functionally modified OH group. 



-5 



-0.^ '.y^'V, -^-^ -"SM^^; <^*« >v<v'V^ " 1 ^tft; 



•J. 
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including a group with salt-like characteristics^ 
or in that a compound of the formula Va 

Ar'-Z Va^ 
In which Ar"" and Z have the stated xoeanings. 



Is reacted with a ccm^ound of the formula VT 
) {CH,)„ 



N— (CHj)„ 

/ VI. 

(TO, 



2Jq 



In which 

Ar, Y, Lr M, ni p and q have the stated meanings, 

or in that a compound which corresponds to the formula I 
but has in place of one or more CB^ groups one or more 
reducible groups is converted by reduction into a com- 
pound of the formula 1^ and/or in that one or both groups 
Ar and Ar' in a compound of the formula I are converted 
into other radicals Ar and Ar', respectively/ and/or in 
that a basic compound of the formula I is converted by 
treatment with an acid into one of its physiologically 
acceptable acid addition salts* 

Hereinbefore and hereinafter, Ar, Ar', A, Hal, L, Y 
and Z as well as the parameters m, n, p and q have the 
meanings stated for the formulae I, XIX and V unless 
expressly stated otherwise. 



The radical A is alkyl having 1, 2, 3, 4, 5 or 6, in 
particular 1, 2 or 3, C atoms ^ preferably methyl, as well 
as ethyl, n*-propyl, isopropyl, n*butyl, isobutyl, 
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sec-butyl or tert-butyl* A in NHSO^ is preferably 
methyl . 

The group Ac is preferably alkanoyl having 1"*8 C atoms r 
In particular having 1, 2, 3, 4 or 5 C atomsr; 
5 specifically, Ac is preferably acetyl, furthermore 
preferably fonnyl, propionyl, butyryl, isobutyryl, 
valeryl, isovaleryl, pivaloyl ( trimethyl acetyl ) , further- 
more preferably unsubstituted or optionally substituted 
aroyl having 7-11 C atoms, suitable substituents being r> 

10 in particular, 1-3, preferably one, of the following 
groups 5 alkyl, alkoxy, alkylthio, alkyXsuXfinyl or 
alkylsulf onyl having, in each case, 1-3, preferably 1 or 
2, C atoms, methylenedioxy, furthermore OH, F, Cl, Br^ I, 
KOj, KH;f, alkylamino or diali^lamino having, in each case, 

15 1-3, preferably 1 or 2, C atoias in the alkyl group, 
Xndividual preferred aroyl radicals are benzoyl, o-*, m- 
or p-toluyl, 0-, or p-methoxybenzoyl, 2,3-, 2,4-, 

2/5-, 2,6-, 3,4- or 3,5-dijnethoxybenzoyl, 2,3,4-, 2,3,5-, 
2,3,6-, 2,4,5-, 2,4,6- or 3,4 ,5-trijii©thoxyben2oyl, o-, 

20 HI** or p-methylthiobensoyl, o-, m** or p-methylsulf inyl- 
benzoyl, o-, m- or p-methylsulf onylbenzoyl, 2,3- or 3,4- 
methylenedioxybenzoyl, 1- or 2-naphthoyl, Ac may further- 
more be aralkanoyl having 1-10 C atoms such as, for 
exarople, phenylacetyl , 2- or 3-phenylpropionyl or 2-, 

25 3- or 4-phenylbutyryl, 

KSAc is particularly preferably acetamido* 

If one of the compounds of the formulae I to VI contains- 
several groups A and/or Ac it is possible for - 
the groups of the same type in each case to be identical 
30 to or different from one another « 

The radicals Ar and Ar' are each, independently of one 
another, unsubstituted or mono- or disubstituted phenyl, 
but the two radicals preferably have the same substitu- 
tion pattern. Khen they are monosubstituted , the appro- 
35 priate substituent is preferably in the para position. 
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Particularly preferred substituents on the phenyl radical 
are -NHj/ -ISOa, -HHSOaCHa or -HHCOCHj* 

Y is preferably oxygen r while X is preferably a bond* 

The variable us is preferably 1, q is preferably 2, 
whereas n is particularly preferably 1 or 0 and p is 1^ 
2 or 3. 

Accordingly, the invention particularly relates to those 
compounds of the formula I in which at least one of the 
said radicals has one of the meanings mentioned above, 
especially one of the preferred meanings mentioned above. 

Some preferred groups of compounds can be expressed by 
the following part-formulae Xa to Xg, which correspond to 
the formula I and in which the undefined radicals and 
parameters have the meaning stated for formula I but in 
which 

in Xa Ar and Ar' are each p-methylsulf onamidophenyl ; 

in Xb Ar and Ar' are each p-nitrophenylj 

in lo Ar and Ar' are each p-aminophenyl j 

in Xd n « 2 and p « 1 so that the heterocyclic group is 
a piperidine radical r 

in Xe n ^ I and p « 3 so that the heterocyclic group is * 
' a hexahydroasepine radical? 

in Xf n » 0 and p «■ 2 so that the heterocyclic group is 
a pyrrolidine radical? 

In Xg g " 2 and m » 0, and n and p have the meanings 
stated in Xd to Xf * 

Further preferred compounds axe those of the 
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part-f oottulae Xh and lah to Igh which correspond to the 
part--f onnulae I and la to Ig but in which additionally Y 
is oxygen and X is a bond* 

The compounds of the formula I are moreover prepared by 
methods known per se, as described in the literature (for 
example in the standard works such as Houben-Weyl, 
Methoden der Organischen Chemie [Methods of Organic 
Chemistry], Georg-Thieme-Verlag, Stuttgart or J. March, 
Adv. Org, Chem. , 3rd Ed,, J» Wiley & Sons, (1985)), 
specifically under reaction conditions which are known 
and suitable for the said reactions. It is moreover 
possible to make use of variants which are known per se 
but which are not sientioned in detail here, 

The starting joaterials for the claimed process can, if 
required, also be formed in situ in such a ja^nner that 
they are not isolated from the reaction mixture but 
immediately reacted further to 'give the compounds of the 
formula I* 

Some of the starting materials of the formula II and III 
are known* Those which are unknown can be prepared by 
methods known per se. The compounds of the formula IX in 
which Y is oxygen are prepared, for example, starting 
from compounds which correspond to the formula II per se 
but, in place of the radical -Y-Ar, contain, for example, 
an OH group, a reactive functionally modified OH group, 
Cl or Br and whose secondary N atom is blocked by a 
protective group known per se, by reaction with phenol or 
witli a substituted derivative or with a corresponding 
phenolate under condii:ions as are known per se for ether 
synthesis, but especially under the conditions of the 
MitBonubo reaction (J. Am* Chem* Soc* IMr 6876 (19S2}}* 

Furthermore, certain compounds of the formula XI (Y * a 
bond) can also be prepared, for example, starting from 
benzylpyrrolidines or -piperidines or phenylpyrrolidines 
or -piperidines by substitution on the aromatic system, 
in particular nitration, where appropriate with 
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subsequent reduction and further derivatizati-on. 

The substituted phenyl ocanpounds of the formula II are, 
as a rule, knovm or can easily be prepared in analogy to 
t:he known compounds. 

The reaction of the compoundB II and III -takes place by 
methods as are known from the literature for the 
alkyXation of amines* It is possible for the components 
1:o be laelted together in the absence of a solvent/ where 
appropriate in a closed tube or in an autoclave* However, 
il: is also possible to react the compounds in the pres- 
ence of an inert solvent* Bscaaples of suitable solvents 
are hydrocarbons such as benzene, toluene, xylene? 
ketones such as acetone ^ butanone; alcohols such as 
methanol, ethanol, isopropanol, n-*butanol; ethers such as 
tetrahydrofuran (THF) or dioxane? amides ^such as di" 
methylformaaide (PMP) or KI*-TOthylpyrrolidinej nitriles 
such as acetonitrile^ where appropriate also jnixtures of 
these solvents with one another or mixtures with water- 
The addition of an acid acceptor, for exastple an alkali 
metal or alkaline earth metal hydroxide, carbonate or 
bicarbonate or of another alkali metal or alkaline earth 
metal salt of a weak acid, preferably of potassium, 
sodium or calcium, or the addition of an organic base 
such as triethylamine, dimethylaniline, pyridine or 
quinoline or of an excess of the amine component r may be 
beneficial. The reaction time depends on the conditions 
employed and is between a few minutes and 14 days, and 
the reaction temperature is between about 0 and 150*,- 
normally betwete <20 irid 130** 

Xt is furthermore possible for the preparation of a 
compound of the formula I in which Y is oxygen to react 
a compound of the formula XV with a benzene derivative of 
the foxrmula V. 

Compounds of the formula IV can be obtained, for example, 
by reacting cyclic amines such as, for example. 
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piperidinols, pyrrol idinole, prolinols or else eyclie 
amines which are substituted by a hydroxymethyl or 
halomethyl groups where halogen is preferably chlorine or 
bromine, with a phenylalkyl broioide or chloride (alkyl « 
5 ethyl or propyl) or phenoxyalkyl bromide or chloride, 
where the aromatic eystem can also be substituted by one 
or two of the radicals stated for Ar, so that 
alkylation takes place. 

The benzene derivatives of the formula V are known as a 
ID rule and can be prepared by the methods known per se for 
aromatic substitution. 

The reaction of the ooiBpounds of the formula IV with 
those of the forroula V takes place under conditions 
typical for synthesizing ethers • Suitable solvents are 

15 those mentioned above for the reaction of II with III. 
likewise f the saiae reaction tixaes and temperatures are 
suitable* Particularly preferred reaction conditions are 
those of the Mitsonubo reaction, using azodicarboxylic 
diester and triphenylphosphine if a compound of the 

20 formula I with Y » oxygen is to be prepared* 

It is noteworthy that in the reaction of IV with V under 
"Mitsonubo conditions** there may be a rearrangement with 
ring contraction or ring expansion by in each case one 
C atom of the cyclic amine unit so that, for example, a 
25 piperidine derivative may be produced from a pyrrolidine 
derivative or a hexahydroaziepine derivative may be 
produced from a piperidine derivative, or else conversely • 
a pyrrolidine System 'niay be produced from a piperidine ' 
system* 

30 Resulting product mixtures of five- and six-membered 
rings or six** and .seven*membered heterocycles can easily 
be separated by preparative chromatography on silica gel* 

Furthermore, compounds of the formula I can also be 
prepared by reacting 3^nzene derivatives of the 
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formula Va with cyclic ainines of the formula VI. The 
compounds of the formula Va are knovm per ae or can be 
prepared xn analogy to methods known per se, for example 
by those of aroasatic electrophilic substitution. 

Compounds of the formula VI can be prepared ^ for example, 
starting fxam the particular cyclic amine by 
etherification of the free hydroxyl group on the side 
chain as well as K-alkylation of the heterocycle, where 
appropriate after elimination of a necessary protective 
group under the conditions stated above for the prepar- 
ation of the compounds of the formula II using those of 
the formula III* 

The reaction of the compounds Va with the substances of 
the formula VI takes place in analogy to the reaction of 
IV with V as stated above, although no rearrangements 
take place in this case. 

It is furthermore possible to obtain a compound of the 
formula I by reducing a ooEB^ound which corresponds to the 
formula I but contains, in place of one or more ca^ 
groups, one or more reducible groups, preferably at 
temperatures between -80 and in the presence of at 

least one inert solvent. 

Reducible (hydrogen-replaceable) groups are, in 
particular, oxygen in a carbonyl group, hydroxyl, aaryl- 
sulfonyloxy (for example p-toluenesulf onyloxy) , 
N*benzenesulfonyl, K-benzyl or O-benzyl. 

Xt is possible in principle to convert compounds which 
contain only one, or those which contain two or more of 
the abovomentioned groups side by side, by reduction into 
a compound of the formula Preferably used for this 
purpose is nascent hydrogen or complex metal hydrides, 
furthermore reductions wi-th gaseous hydrogen with 
catalysis by transition metals. 
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If nascent: hydrogen is u»©«5 M reducing agent. It can be 
generated r axassple^ by treating metals with weak 

acids or with bases. !Phu£fr tor example, a mixture of zinc 
with alkali metal hydroxide solution or of iron with 
5 acetic acid can be used. Also suitable is the use of 
sodirun of another alkali metal in an alcohol such as 
ethanol, isopropanol, butanol, amyl or isoaJonyl alcohol or 
phenol o It is furthermore posBible to use an aluminimn/ 
nickel alloy in alkaline aqueous solution, where ap- 

10 propriate with the addition of ethanol* Sodium or alu- 
jninium ajoalgam in aqueous /alcoholic or aqueous solution 
is also suitable for generating nascent hydrogen. The 
reaction can also be carxied out in heterogeneous phase ^ 
in which case an aqueous and a benzene or toluene phase 

15 is preferably used* 

It is furthermore particularly advantageous to use 
complex metal hydrides such as XlAlH^ir l^aBH*, diisobutyl- 
aluminxum hydride or KaAl{0CB2CE30CH3)aB2 as well as 
diborane as reducing agents, if required with the addi- 

20 tion of catalysts such as BF3, AlCl, or l*iBr* Particularly 
suitable solvents for this purpose are ethers such as 
diethyl ether, di-n-butyl ether, THF, dioxane, diglyrae or 
1, 2 -dimethoxy ethane as well as hydrocarbons such as 
benzene* Solvents primarily suitable for a reduction with 

25 NaBB4 are alcohols such as methanol or ethanol, as well 
as water and aqueous alcohols* Reduction by these siethods 
preferably takes place at temperatures between **80 and 
+150*, in particular between about 0 and about 100** 

The -C0<^ groups in the amides can be ^reduced to: CB^,* 
30 groups particularly advantageously with LiAlB4 in THP at 
temperatures between about 0 and 66*** 

It is furthermore possible to carry out certain reduc- 
tions by using gas with the catalytic action of 
transition metals such as, for example, Raney Ki or Pd* 
3S It is possible in this way, for example, to replace Cl, 
Br, I, SB or, in certain cases, also OB groups by 
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hydrogen- Likewise ^ nitro groups can be converted, for 
example, by catalytic hydrogenation with Pd/H^ in 
methanol into NB^ groups » 

Furthenaorejr one compound of the fonaula I can be con- 
verted by methods known per se into a different compound 
of the formula X* 

The phenyl rings in the compounds of the formula I can, 
if fiide reactiona are to be precluded, for example be 
chlorinated^, brominated or alkylated under the conditions 
of Friedel-Crafts reactions by reacting the appropriate 
halogen or alkyl chloride or alkyl broMde with catalysis 
by Lewis acids such as, for example, AlClj, FeBrg or Fe, 
at temperatures between 30* and 150*, preferably between 
50* and 150*, in an inert solvent such as, for example, 
hydrocarbons, THF or tetrachloromethane , with the com- 
pound of the formula 1 which is to be derivatiaed* 

It is furthermore possible to convert a compound of the 
formula I in which Ar or Ar' is substituted by WBj by 
al3cylation or acylation by methods which are generally 
customary axid known for amines into corresponding aom^ 
pounds of the formula I in which Ar or Ar' is substituted 
by »HA or KHAc* 

A resulting base of the formula I can be converted with 
an acid into the relevant acid addition salt* Acids 
suitable for this reaction are those which provide 
physiologically acceptable salts. Thus, it is possible to. 
use inorganic lacids, ' for" example sulfuric acid, hydro- 
halic acids such as hydrochloric acid or hydrobromic 
acid, phosphoric acids such as orthophosphoric acid, 
nitric acid, sulfamic acid, also organic acids, speci- 
fically aliphatic, alicyclic^ araliphatic, aromat^ic or 
heterocyclic mono^ or polybasic oarboxylic, sulfonic or 
sulfuric acids, such as formic acid, acetic acid, 
propionic acid, pivalic acid, diethylacetic acid, malonic 
acid, succinic acid, plmelic acid, fumaric acid, maleic 
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acid, laatic acid, tartaric acid, malic acid, benzoic 
acid, salicylic acid, 2-phenylpropionic acid, citric 
acid, gluconic acid, ascorbic acid, nicotinic acid, 
isonicotinic acid, roethane- or ethane sulfonic acid, 
ethanedisulfonic acid, 2*hydroxyethaneeulf onic acid, 
benzenesulfonio acid, p^toluenesulfonic acid, naphthalene 
mono- and -disulfonio acids and lauryl sulfuric acid. 

The free bases of the forjimla I can, if required^ be 
liberated from their salts by treatment with strong bases 
such as sodium or potaseium hydroxide, sodium or 
potassium carbonate, as long as no other acidic groups 
are present in the molecule • 

a«he compounds of the formula I may have a centre of 
asymmetry • ^l?hey may therefore result from their prepara- 
tion as racemates or, if optically active starting 
materials are used, also in optically active form. 
Hesulting racemates can, if required, be resolved into 
their optical antipodes mechanically or chemically by 
methods known per se^ Preferably, diastereomers are 
formed from the racemate by reaction with an optically 
active resolving agent. 

Examples of suitable resolving agents are optically 
active acids such as the D and L forms of tartatric acids / 
dibenzoyltartario acid, di acetyl tartaric acid, 
camphosulfonic acids, mandelic acid, malic acid or lactic 
acid. The various forms of the diastereomers can be 
separated in a manner known per ae, for example by • 
fractional crystalliiaatibn, and the optically active- 
compounds of the formula I can be liberated from the 
diastereomers in a manner known per se. 

Xt is furthermore possible to separate the enantiomers by 
preparative chromatographic methods known per se. Silica 
gel is preferred as stationary phase* Particularly 
preferred mobile phases are mixtures of ethyl acetate and 
heptane or dichloromethane and methanol.. 
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The invention furthermore relates to the use of the 
compounds of the formula I and their physiologically 
acceptable salts for the production of pharmaceutical 
preparations, in particular by non-chemical meanB. I*or 
this purpose they can be converted together with at least 
one vehicle or ancillary substance and, where appro- 
priate, in coinbination with one or more other active 
substance (s) into a suitable dosage form* 

The invention furthermore relates to compositions, in 
particular pharmaceutical preparations, containing at 
least one compound of the formula I and /or one of its 
physiologically acceptable salts* These preparations can 
be used as medicaments in human and veterinary medicine* 
Suitable vehicles are organic or inorganic substances 
which are suitable for enteral (for example oral), 
parenteral or topical administration and which do not 
react with the novel compounds for example water, 
vegetable oils, benzyl alcohols, polyethylene glycols, 
gelatin, carbohydrates such as lactose or starch, 
magnesium stearate, talc, petrolatum* Tablets, coated 
tablets, capsules, syrups, solutions, drops or 
suppositories are used in particular for enteral 
administration, solutions, preferably oily or aqueous 
solutions, as well as suspensions, emulsions or implants 
are used for parenteral administration, and ointments, 
creams or powders are used for topical application* The 
novel compounds can also be lyophilized and the resulting 
lyophilizates used, for example, to produce products for 
injection. 

The stated preparations can be sterilized and/or contain 
ancillary substances such as lubricants, preservatives, 
stabilizers and/or wetting agents, eimilsifiers, salts to 
influence the osmotic pressure, buffer substances, 
colorants, flavourings and/or aromatizing substances* 
They can, if required, also contain one or more other 
active substances, for example one or more vitamins* 
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The compounds of the formula I and their physiologically 
acceptable salts can be txsed for the therapeutic treat- 
ment of tbe hui&an or animal body and for controlling 
diseases « They are particularly suitable for the treat-' 
laent of arrhythmias and tachycardias* 

For this purpose the substances according to the inven- 
tion are, as a rule^ administered in analogy to known 
substances with antiarrhythinic activity, such as 
aprindine^ flecainide or amiodarone, preferably in 
dosages between about 1 and 100 mg, in particular between 
2 and 20 mg per dosage unit* 

The daily dosage is preferably between about 0.02 and 
2 JBtg/kg of body weight* The specific dose for each 
3fMSurticular patient depends, however, on a wide variety of 
factors, for example on the efficacy of the specific 
compound used, on the age, body weight, general state of 
health, sex, on the diet, on the time and route of 
administration^ on the rate of eacoretion, pharmaceutical 
combination and severity of the particular disorder to 
which the therapy applies. Oral administration is 
preferred* 

In the following examples, **usual working up" means: 

If necessary, water or dilute sodixm hydroxide solution 
is added, extraction is carried out with an organic 
solvent such as ethyl acetate, chloroform or dichloro- 
methane, the organic phase is separated off, dried over 
sodium sulfate/ filtefed and evaporated, and purification 
Is carried out by chromatography on silica gel and/or 
crystallization* The optical rotations were measured in 
methanol (c * 1) unless stated otherwise. If the produc- 
tion of two substances is described in the individual 
examples, these axe always separate from one another. 

All temperatures are stated hereinbefore and hereinafter 
in degrees Celsius* . 
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gaceqiple 1 

4 Ksmol of l-{2''P""aitrophenylethyl)--3-pxperidlnol 
[prepared from 3-piperidinol by alkylatxon with p-nitro- 
phenethyl bromide or p-nitrostyrei^e] ^ 4 jmol of p-xiitro* 
5 phenol, 4 inmol of -triphenylphosphine and 4 mmol of 
diethyl azodicarboscylate are dissolved in 100 iia of THF 
and stirred at room temperature for 48 h* After the usual 
working up, the residue is ohromatographed ou silica gel 
using dichloromethane/niethanol {99:1) and ethyl acetate/ 
10 siethanol (99il) successively as mobile phases. 

The following are obtained: 

a } 1- { 2 -p-nitr opheny lethyl ) -2- { p-nitrophenoxymethyl ) - 
pyrrolidine; 

b) 1" ( 2-p-nitrophenylethyl ) -3- {p*nitr ophenoxy ) - 
15 piper idine* 

Ejcam^le 2 

In analogy to Example 1^ starting from (- ) -1- {2-p•-nitro- 
phenylethyl)*2*prolinol, the following are obtained after 
chromatography on silica gel using ethyl acetate /heptane 
20 {7 S3) and subsequently diohloromethane/ methanol (99:1) 
as mobile phaLses: 

a) ( - ) -1- (2-p-nitrophenylethyl) -2- {p-nitrophenoxy- 
methyl ) pyrrolidine 
-98. 4**? 

25 b ) ( + ) -1"" ( 2~p-nitr opheny lethyl ) - 3 - ( p-nitr ophenoxy ) - 
piperidine 
[«3"i, +37. 2*, 

The following are obtained analogously 

f roai ( ) - 1- ( Z-p-nitr opheny lethy 1 ) -2 -pr olinol s 



^tl7l■!S?>...■l^!>.^.: 
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a] (4 ) «1- ( 2-'p*-nitrophenylethyl ) -2- {p-nitrophenoxy- 
me t hy 1 ) pyrr o Ixdine 



b) { + )-!-( 2*p-nitrophenylethy 1 ) -3* { p-nitrophenoxy ) - 
5 piperidine 

[«]% -36. e**. 



In analogy to Bxample 1, starting from 1- {2-p-*ni'tro'- 
phe^ylethyl)*-2*hydroxymethyXpiperxdi^e, the following are 
10 obtained by reaction with p-nitrophenol with a reaction 
time of 60 h (purifications silica gel/methyl tert«-butyl 
ether and subsequently heptane /acetone (7:3) } 

1- (2-p-nitrophenylethyl) "2- (p-nitrophenoxymethyl ) - 

piperidine and 

15 1- [ 2 -p-nitrophenylethy 1 ) -3- { p-nitropbenoxy ) - 
hexahy dr oaEepine « 

Subsequent reaction with fimiaric acid provides after 
cryatallization {ethyl acetate/diisopropyl ether) 

a} 1- ( 2-p-nitrophenylethyl ) -2- ( p-nitrophenoxymethyl ) - 
20 piperidine 

xn«p* (fU3Barate} 122^; 

b) 1*- {2-p-nitrophenylethyl ) - 3- ( p-nitrophenoxy ) - 
hexahydroazepine 

inip. {funtatrate) 137*, ' ■ 

25 yxag^lc 4 

In analogy to Example 1, the following are obtained by 
reaction of p-nitrophenol 

with 1* ( 2-*p«aiitrophenylethyl ) -3-hydroxymethylpiperidine 
(purifications eilica gel/methyl tert. -butyl ether and 



T 



subsequently heptane /acetone {7:3}) 

I- ( 2-p-nitrophenylethyl ) ( p-nitrophenoxy- 
methyl ) piper idine j 

with 1^ ( 2"-p-iiitrophenylethyl) -4-piperidinoX 
{purification: silica gei /heptane : acetone (7:3) and 
subsequently ethyl acetate /methanol (19:1)) 

1- (2-p-niti:ophenylethyl ) -4- ( p-nitrophenoxy } - 

piperidine; 

with { - ) -1- ( 2~p~nitrophenylethyl ) *-3*-pyrrDlidinol 
(purification s silica gel/methyl tert , -butyl 
ether t petroleum ether i methanol (25t24;l) ) 

{2-p-nitrophenylethyl ) -3- (p-nitrophenoxy ) - 
pyrrolidine, m.p* 97*, 

= +13.8* (dioxane). 

In analogy, to Example 1, reaction of l**benzhydryl«- 
' assetidine [obtainable by reaction of bensihydrylaisine with 
l-chloro-2 , 3~epoxypropane 1 with ( 4'-hydroxyphenyl ) ^ 

phthalimide results, after the usual working up, in 
1-benzhydry 1-3- 1 4- { 1 , 3-dioxo-'2 -isoindoliny 1 ) phenoxy ] - 
azetidine 

(purification: silica gel/diisopropyl ethers methanol 
(49:1)). 

Elimination of the benzhydryl group by treatment with 
Hj gas/Pd on carbon (Pd content 1 %) in toluene at room- 
temperature pirovides 3- [4-(l,3-dioxo*-2*isoindoliifiyi)- 
phenoxy ] azetidine . 

1 mmol of 3-[4"(l,3-dioxo"2*isoindolinyl) -phenoxy] - 
^ azetidine is dissolved in 40 ml of dichlorometbana, 
1 equivalent of p-nitrophenethyl bromide is added/ and 
the mixture is stirred at room tei^erature for 6 h* The 
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usual working up results in l-{2-p-nit;rophenyIethyl)"3"' 
£ 4- ( 1 , 3 -diQXo-2~xsoindolinyl ) phenoxy ] azetidine . 

Bxaaaple 7 

0*9 g of l-(2-p~nitrophenyletbyl)-3-I4-(l,3-dioxo-2- 
isoindolinyl) phenoxy] ajsetidine is dissolved in 50 ml of 
THF, and 0»5 g of hydrazine is added. The sdxture is 
boiled for 2 h and then worked up as usual. l-(2-p- 
Witrophenylethyl)-3- {p-aminophenoxy ) azetidine is 
obtained, 

18 mmol of p-nitrophenol are dissolved in 15 ml of DMF, 
22 mmoX of HaE are added, and the mixture is stirred at 
40* for 30 jnin. Subsequently, 18 anool of l-{2-p-nitro- 
phenylethyl)-2-chloromethylpiperidine [prepared from the 
piperidinol derivative by halogenation with thionyl 
ohloride/DMF in dichloromethane] are dissolved in 20 ml 
of DHFr added to the phenolate solution and stirred at 
&0* for 4 ho The solution is concentrated, the residue is 
taken up in toluene, and the solution is washed with 2 17 
sodiuai hydroxide solution and extracted with 2 N hydro- 
chloric acid* ^he usual working up and purification by 
chromatography (silica gel /methyl tert* -butyl ether) 
results In 

a ) 1 - ( 2 -p-nitr ophenylethyl ) -2 - { p-nitrophenoxyiaethyl ) - 

piperidine ; 

b) 1- { 2-p"nitrophenylethyl ) - 3- ( p-nitrophenoxy ) * 
hexahydroazeplne • 

BS mmol of l-(2^''nitrophenylethyl)-2-(p'*nitrophenoxy- 
BiethJ-l ) pyrrolidine are hydxogenated on 15 g of Raney Ki 
in 400 ral of ethanol and 40 ml of THF at 20^ and 3 bar 
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for 7 h* The solution is concentrated and worked up as 
usual • 1~ ( 2-p-Aininophenylethyl ) -2- { p-ajoinophenoxymethyl ) - 
pyrrolidine is obtained- 

The following are obtained analogonsly by catalytic 
reduction with Raney Ni; 

from 1- ( 2-p-nitrophenylethyl ) -3- ( p-nitrophenoxy ) * 
piperidine: 

1- ( 2-^p-^aminophenylethyl ) -3- (p-aminophenoxy ) - 
piperidine ; 

from { " ) -1" C 2-p-nitrophenylethyl J -2- (p-nitrophenoxy- 
methy 1 ) pyrrolidine t 

{ « ) - 1- ( 2*-p-aminopheny lethyl ) -2- (p-aminophenoxy- 
methyl ) pyrrolidine ? 

from ( + 2-p-nitr ophenylethyl ) -3- ( p-nitr opheuoxy ) - 

piperidine t 

{ 2-p-aminophenylethyl ) -3- (p-aminophenoxy ) - 
piperidine; 

from ( + ) - 1 - ( 2 -p-nitrophenylethyl ) -2- (p-nitrophenoxy- 
methyl ) pyrrolidine : 

( + ) - 1- ( 2 -p-aminopheny lethy 1 ) -2-- ( p-aminophenoxy- 
methyl ] pyrrolidine ^ 

from { - ) -1- { 2-p-nitrophenylethyl ) -3- (p-nitrophenoxy ) « 
piperidine s 

{-)-!--( 2«p-^aminophenylethyl } -3- ( p-aminophenoxy ) - 
giperidihie? ^ ' ■ ' i ^ 

f rcan 1- ( 2-p-nitrophenylethyl ) -2* ( p-nitrophenoxymethyl ) 
piperidine s 

1~ ( 2-p-aminophenylethyl ) -2- {p-aminophenoxymethyl) 
piperidine; 
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faroiQ JL- ( 2-p-nitrophenylethyl) - 3- { p-nitr ophenoxy ) * 
hexahydroazepine i 

1- ( 2-p*-aminophenylethyl ) -3- (p-^aioinophenoxy ) 
hexahydroasepx&e } 



S from 1" ( 2-'p'-nit:rophenyIethyl ) -3^ { p-nitrophenoscymethyl ) 
piperldine : 

1- ( 2 -p-amlnophenylethyl ) -3- ( p*-antinophenoxyaaethyl ) - 
piperidlne } 

from 1" (2-p-nitrophenylethyl ) -4- (p-nitrophenoxy ) - 
1 0 piper idine t 

1" (2"'p-aminopheiiylethyl) - 4-{p-aniinophenoxy ) - 
plperidlne; 



f ream (+)-!-{ 2-p*nitrophenylethyl ) *3" ( p-nitrophenoxyl ) 
pyrrolidine : 

15 (4-) -1-- { 2-'p-'a2iiinophenyle'thyl ) ^"3" {p'-aminophenoxy ) 

pyrrolidine . 



13 mmol of 1- {2-p-auiiBophenylethyl)*2'- (p-^aminophenoxy^- 
methyl ) pyrrolidine are dissolved in 40 ml of dry pyridine 

20 and^ while stirring under an Kf^ atntosphere and cooling in 
ice, at a temperature of 5-10** 39 mmol of mesyl chloride 
are added dropwiae and the mixture is stirred at the same 
temperature for 2 h. Ethyl acetate is added to the 
solution. The resulting precipitate ia separated off and 

25 taken up in ethyl acetate /HaBCOa solution. The usual <• 
working up atid' purification by chromatography (silica ' 
gel /dichloramethane /methanol {49 ; 1 ) ) results in 1*- (2-p- 
methylaulf onamidophenylethyl) -2- (p-methylsulf onamido* 
phenoxymethyX) pyrrolidine # o*p. 61-63*. 

30 Tim following are obtained analogously by reaction with 
niesyl chloride: 
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from 1* ( 2"'p-aminophenylethyl ) -3- ( p-amiuophenoxy ) - 

piperidine : 

1" ( 2~p-iaethylsulf onamidophenylethyl ) ( p-methyl- 
sulfonamiaophenoxy) piperidine, ia*p. 148-149^; 

from { - ) - 1- ( 2 -p-aminophenylethyl ) -2- ( p-aminophenoxy- 
methyl ) pyrrolidine ; 

( - ) - 1 - { a-p-methylsnlf onamidopheny lethyl ) -2- < p- 
methylsulf onainidophenoxymethyl ) pyrrolidine , 

f rctttt { + )*l-(2-p-"ajiiinophenylethyl ) -3- (p-aminophenoxy ) - 
piperidine $ 

( + ) -l- (2-p-inet:hylsulf onamidophenylethyl) -3- (p- 
me t hy Isttlf onamidophenoxy ) piperidine , m • p • 168*, 
+31,8*? 

from (+) -l-{2-p-alninophenylethyl>-2-(p"a^ninophenoxy- 
^nethy 1 ) pyrrolidine s 

( + 2-p-ine1:hylsulf onaxnidophenylethyl ) -2- (p- 

methylsulf onajnidophenoxymethyl ) j^rrolidine , 
-72.0*? 

from { - ) -1- {2-p-ajninophenylethyl ) -3- {p^aminophenoxy ) - 
piperidine: 

( - ) -X- (2'-p-mei:hylsulf onamidophenylethyl ) -3- (pr 
methylsulfonamidophenoxy) piperidine, Bi*p. 168* , 
-32.7^ J 

from 1- ( 2-p-a3Rinophenylethyl ) -2- { p-aminophenoxymethyl ) * 

piperidine: ' ■ 

1* ( 2"p«inethylsulf onamidophenylethyl ) -2- (p-methyl- 
sulf onasddophenoxyinethyl ) piperidine ; 

from 1- ( 2**p*-aininophenylethyl ) -3- ( p~aminophenoxy ) • 
hexahydroazepine i 

1- (^-p-me-thylsulf onamidophenylethyl ) -3" {p« 
meWyXsulf onamidophenoacy } hexahydroasepine ; 
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from 1- ( 2-p-aininophenylethyl ) (p-aiidnophenoxyiaethyl ) - 
piperidine: 

2-p-methylsulf onamidophenylethyl) "3* (p^roethyl- 
Buifonamidophenoxyffiethyl) piper idine, m.p. 199*-200*; 

from 1- ( 2'"p-*aiainophenylethyl ) ••4-* { p-aminophenoxy ) - 

* piperidine: 

1- { 2-p-inethyl»ulf onainidophenylethyl) -4- (p-methyl* 
8ulf onamidophenoxy ) piperidine , m.p. 182-183*; 

from 2**p-fiUiiinophenyIet;hyI ) -3- ( p-aaninophenoxy ) " 

pyrrolidine : 

(4- ) -1- (2-p-me1:hylsulf onamidophenylethyl) -"3-- |p-- 
methylsulfonamldlophenoxy) pyrrolidine r a»p* 19&'^200*, 
+7,3* (dioxane). 

10 xmol of !*• ( 2*^p-aminophenylethyl ) -3- {p-aminophenoxy ) - 
pyrrolidine are dissolved in 45 ml of dry pyridine and 
45 ml of acetic anhydride and stirred at room temperature 
for 24 h« Hater is added to the suspension while cooling 
in ice, the mixture is stirred at room temperature for 
3 h/ 2 ^ sodium hydroxide solution is added until 
opalescent, and the usual working up is carried out* 
Heerystallization from methanol results in l-{2-p-* 
acetamidophenylethyl) -3- {p*-acetamidophenoxy ) -pyrrolidine, 
m*p. 213-214*. 

The following examples relate to phanaaoeutical prepara-- 
tions* 

SSbcamyple A: Vials 

A solution of 100 g of an active substance of the 
:formula J and 5 g of disodium hydrogen phosphate in 3 1 
of double*distilled water is adjusted to pH 6*5 with 2 N 
hydrochloric acid, sterilized by filtration, dispensed 
into vials, lyqphili^ed and sealed sterile. Each vial 
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con'talns 5 mg of act:lve substance* 
Exauiple B: Supposl-toirxes 

A mixture of 20 aag of an active substance of the 
formula I with 100 g of soya lecithin and 1400 g of cocoa 
5 butter is melted, poured into moulds and left to cool* 
Each suppository contains 20 mg of active substance. 

Bxaaqple C: Solution 

A solution is prepared from 1 g of an active substance of 
the formula I, 9*38 g of NaBaPO^ x 2 HjO, 28.48 g of 
10 Ua^HPO^ X 12 BjO and 0.1 g of benzalkonium chloride in 
940 ml of double-distilled water. The pH is adjusted to 
6.8, the volume is Jnade up to 1 1 and the solution is 
sterilized by radiation. This solution can be used in the 
form of eye drops. 

15 Bxaniple D: Ointment 

500 mg of an active substance of the formula I are siixed 
with 99.5 g of petrolatum under aseptic conditions. 

Exaarple Es Tablets 

A mixture of 1 kg of active substance of the formula X, 
20 4 kg of lactose, 1.2 kg of potato starch, 0.2 kg of talc 
and 0.1 kg of magnesium stearate is compressed to tablets 
in a conventional way. such that each tablet contains* 
10 mg' of active substance. 

ExaxB^le F: Coated tablets 

25 Tablets are compressed in analogy to Example B and are 
then coated in a conventional way with a coating composed 
of sucrose, potato starch, talc, tragacanth and colorant. 



^1 
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Ezanple G: Capsules 

2 kg of active subs-tance of the formula I are packed into 
hard gelatin capsules in a conventional way so that each 
capsule contains 20 mg of the active substance. 

BxampXe H$ JAj^poules 

A solution of 1 kg of active substance of the 
formula I in 60 1 of double-distilled water is dispensed 
Into ampoules, lyophilized under aseptic conditions and 
sealed sterile. Each ampoule contains 10 mg of active 
substance * 



-26- 2118375 

Patient. Claims 

Cyclic amine derivatives of the formula I 

Y-Ar 

/ 

« 




in which 

Ar and Ar'' are each/ independently of one another, 
phenyl which is unsubstituted or sub- 
stituted once or twice by HHj, Hal, 
CFa, A, TSmSO^ or NHAc, 

X and y are each, independently of one another, 
0 or a bond, 

m is D or 1, 

n is 0, X or 2, 

p is D, 1, 2 or 3, 

q ie 2 or 3, 

A Lb alkyl having l^B C atoms, 

Hal is F, CI, Br or 1 and 

Ac is alfcanoyl having 1-8 C atoms, 
aralkanoyl having 8*10 C atoms or aroyl 
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having 1-11 C atoxas, 

and tihelr physiologically acceptable salts* 

Ajti enantiomer of a conpound of the formula I accord- 
ing to Claisi 1. 

(a ) 1- ( 2 -p-me t hy 1 sul f onaTti i doph eny 1 et hy 1 ) - 3 - { p- 
methylsulf onamidophenoacy ) piperidine ; 

fb) 1- [2'-p*Hiethylsulf onamidophenylethyl ) --2- (p* 
methylBulf onaxaidophenoxymethyl ) pyrrolidine ; 

( c ) 1- ( 2-p-nitrophenylethyl ) -3-p-nitrophenQxy - 
pyrrolidine; 

(d) 1** ( 2*-p-*acetamidophenylet hy 1 ) - 3-p- 
acetaHildqphenoxypyrrolidine ; 

(e) 1- (2-p-methylsulf onamidophenylethyl ) -S-p- 
methylsulf onamidophenoxypyrrolidlne ; 

(f ) 1*- {2-p-nitrophenylethyl)-2-(p-nltrophenoxy- 
methyl ) piperidine; 

( g ) 1 - { 2*p-nitrophenylethyl ) -S-p-nitrophenoxyhexa- 
hydroazepine ; 

(h) 1- { J-p-methylsulf onaialdophenylethyl ) -2- (p- 
methylsulf onamidophenoxyaaethyl ) piperidine f 

(i) l-- ( 2*'P"-methylBulf onamidophenylethyl ) *-3*p' 
BethylsulfonajEddophenoxyhexahydroazepine; 

( j) (2-*p**methylBulf onamidophenylethyl ) -4-p* 

methy Isulf ona m i.dophenoxypiper idine ; 



(k) 1- { 2-p-methylBulf onamidophenylethyl ) -3- (p- 
Tne'thylsulfonamidophenoxyine'thyl ) plpexldine* 

Process for the preparation of compounds of the 
foriDula X according to Claim characterized in 
that a compound of the f onnula IX 



in which 

Ar, Yf m, n and p have the stated meaning, 

is reacted with a confound of the formula XIX, 



in which 

Ar, X and q have the stated meaning, and 

L is OH, CI, Br or a reactive, functionally 
modified OH group, 

or in that, to prepare a compound of the formula I 
according to Claim 1 in which Y is oxygen, a ccaa- 
pouiui of the formula XV 




Y-Ar 



Ar-X-tCHj)^-!. 



XII, 



L . 




IV, 
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in which 

Ar, X, III Xif p and q have the stated meanings. 
Is reacted with a cos^ound of the formula V 

In which - 

Ax haa the stated meaning, and 

Z is OH or a reactive, functionally modified OB 
group, including a group with salt- like charac- 
teristics, 

or in that a confound of the formula Va 

Ar'-Z Va, 

in which Z and Ar'' have the stated meanings, 

is reacted with a compound of the formula VI 

Y Ar 

/ 

L 

in which 

Ar, Y, X>, m, n, p and g have -the stated meanings, 

or in that a compound which corresponds to the 
formula I but has In place of one or more CB, groups 
one or more reducible groups is conveirted by 
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reduction Into a compound of the fonauXa X, and/or 
In that one or both groups Ar and Ar' In a compound 
of the formula X are converted into other radicals 
Ar and Ar ' , respectively , and/or in that a basic 
compound of the formula I is converted by treatment 
with an acid into one of its physiologically accept- 
able acid addition salts* 

Process for the production of phanaaceutical 
preparations, characterized in that a compound of 
the formula I and/or one of its physiologically 
acceptable salts is converted together with at least 
one solid, liquid or semiliquid vehicle or ancillary 
substance into a suitable dosage form* 

Pharmaceutical preparation characterised by a 
content of at least one compound of the formula I 
and/or one of its physiologically acceptable salt.B* 

Use of compounds of the formula I according to Claim 
1 or of their physiologically acceptable salts for 
the production of a medicament. 

Use of compounds of the formula I according to 
Claim 1 or of their physiologically acceptable salts 
for controlling diseases. 



^ Ottawa, CafW^^ 



